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ISHII, Kazuo 
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Applicant's or agent's file reference 
P23464-PO 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP00/06451 


International filing date (day/month/year) 
20 September 2000 (20.09.00) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 

21 September 1999 (21.09.99) 


Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR M appear in the right-hand column) by the 
international Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters M NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk(*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1 (a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1 (c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 
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NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Korean intellectual Property UTtice 
920 Dunsan-dong, So-gu 
302-701 Daejeon Metropolitan City 
Republic of Korea 

in its capacity as elected Office 


Date of mailing (day/month/year) 
30 October 2002 (30.10.02) 




International application No. 
PCT/J POO/06451 


Applicant's or agent's file reference 
P23464-PO 


International filing date (day/month/year) 
20 September 2000 (20.09.00) 


Priority date (day/month/year) 

21 September 1999 (21.09.99) 


Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. et al 



1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 

05 March 2001 (05.03.01) 



P^j in a notice effecting later election filed with the International Bureau on: 



2. The election 



m 
□ 



was not 



made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rute 32.2(b). 





Authorized officer 




The International Bureau of WIPO 




34, chemin des Colombettes 


P. Asseeff 




1211 Geneva 20, Switzerland 






Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 




Form PCT/IB/331 (July 1992) 
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To: 




Commissioner 


NOTIFICATION OF ELECTION 


US Department of Commerce 




United States Patent and Trademark 


(PCT Rule 61.2) 


Office, PCT 


201 1 South Clark Place Room 




CP2/5C24 




Arlington, VA 22202 


Date of mailing (day/month/year) 


FTATS-UNIS D'AMERIQUE 


23 Mav 2001 (23 05 01) 


in its capacity as elected Office 




international application No. 


Annlinant'i nr aapnt's file reference 


PCT/JP00/06451 


P23464-PO 


International filing date (day/month/year) 


Priority date (day/month/year) 


20 September 2000 (20.09.00) 


21 September 1999 (21.09.99) 


Applicant 




SAKAI, Osamu et al 




1. The designated Office is hereby notified of its election made: 


| X| in the demand filed with the International Preliminary Examining Authority on: 


05 March 2001 (05.03.01) 


jn a notice effecting later election filed with the International Bureau on: 


2. The election | X | was 




was not 




made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 


Rule 32.2(b). 








Authorized officer 


The International Bureau of WIPO 




34, chemin des Colombettes 


Maria Kirchner 


1211 Geneva 20, Switzerland 
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(PCT Rule 24.2(a)) 



To: 



ISHII, Kazuo 

Kitahama-Yamamoto Building 
3-6, Kitahama 2-chome, Chuo-ku 
Osaka-shi, Osaka 541-0041 
JAPON 



Date of mailing (day/month/year) 

1 8 October 2000 ( 1 8. 1 0.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference . 
P23464-PO 


International application No. 
PCT/JP00/06451 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

MATSUSHITA ELECTRIC INDUSTRIAL CO. # LTD. (for all designated States except US) 
SAKAI, Osamu et al (for US) 

International filing date : 20 September 2000 (20.09.00) 

Priority date(s) claimed : 21 September 1999 (21 .09.99) 

29 September 1999 (29.09.99) 

27 October 1999 (27.10.99) 

Date of receipt of the record copy 

by the International Bureau : 06 October 2000 (06.10.00) 

List of designated Offices : 

EP lAT^B^CKCY^D^DK^ES^LFR^B.GR^IEJT^aMC.NL^PT.SE 
National :CN,JP,KR,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
time limits for entry into the national phase 
confirmation of precautionary designations 



^ | requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 





The International Bureau f WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22)740.14.35 


Authorized officer: 

Y. KUWA^^y-^ 
Telephone No. (41-22)338.83.38 



Form PCT/IB/301 (July 1998) 



003590526 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
P23464-PO 


SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Exarnination R ep ort (Form PCT/IPEA/4 1 6) 


International application No. 

PCT/JP00/06451 


International filing date {day/ month/year) 
20 September 2000 (20.09.00) 


Priority date {day/ month/year) 

21 September 1999(21.09.99) 


International Patent Classification (IPC) or national classification and IPC \ 
H01M 8/02, 8/10 


Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of . 



12 



sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited — 

Certain defects in the international application 

Certain observations on the international application 



II 


□ 


III 


□ 


IV 




V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

05 March 2001 (05.03.01) 


Date of completion of this report 

28 November 2001 (28.11.2001) 


Name and mailing address of the JPEA/JP 
Facsimile No. 


Authorized officer 

Telephone No. \ 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



lrfl^PRional application No. 

PCT/JP00/06451 



I. Basis of the report 



1. With regard to the elements of the international application:* 
j - j the international application as originally filed 

[X] the description: 

pages 1-26 

pages 

pages __ 



, as originally filed 



, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



1, 3, 5-7, 9-11 



, as originally filed 

, as amended (together with any statement under Article 19 

. filed with the demand 



2, 4,8 



filed with the letter of 



the drawings: 

pages 

pages 

pages 



1/12-12/12 



03 August 2001 (03.08.2001) 



, as originally filed 



, filed with the demand 



m , filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
1 | the language of publication of the international application (under Rule 48.3(b)). 

j j the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| 1 contained in the international application in written form. 

| J filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

1 | furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not^go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 



5. 



The amendments have resulted in the cancellation of 

I I the description, pages 

1 1 the claims, Nos. 

I I the drawings, sheets/fig 

This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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In^^Kona! application No. 

PCT/JP00/06451 



IV. Lack of unity of invention 



1. In response to the invitation to restrict or pay additional fees the applicant has: 
I I restricted the claims. 
DKI paid additional fees. 
I 1 paid additional fees under protest. 
\ | neither restricted nor paid additional fees. 

□ This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68.1, 
not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
I | complied with. 

[X] not complied with for the following reasons: 

See supplemental sheet for continuation of Box IV. 3. 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 

DKI all parts. 

. \^\ the parts relating to claims Nos. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 

Continuation of: IV. 3. 

In order for a group of inventions disclosed in the 
claims to fulfil the requirement of unity, there needs to 
be a single special technical feature which links the 
group of inventions in such a manner so as to form a 
single general inventive concept. In the amended claims 
of this international application submitted with 
documents dated August 3, 2 0 01, Claim 1 pertains to a 
polymer electrolytic fuel cell; Claims 2-3 and 6-7 refer 
back to Claim 1 and pertain to a polymer electrolytic 
fuel cell; Claim 8 refers back to Claim 1 and pertains to 
a method for manufacturing a polymer electrolytic fuel 
cell; Claims 9 and 10 refer back to Claim 8 and pertain 
to a method for manufacturing a polymer electrolytic fuel 
cell; Claim 11 refers back to Claim 10 and pertains to a 
method for manufacturing a polymer electrolytic fuel 
cell; Claim 4 pertains to a polymer electrolytic fuel 
cell; and Claim 5 refers back to Claim 4 and pertains to 
a polymer electrolytic fuel cell. However, as explained 
in the supplemental sheets, this international 
preliminary examination report considers the amendment of 
Claim 1 to go beyond the scope of the claim disclosed at 
the time of filing and Claim 1 has been examined without 
taking this amendment into consideration. 

In the light of this fact, since the inventions set 
forth in Claims 2-3 and 6-11 all refer back to Claim 1 
and the invention set forth in Claims 4 and 5 includes 
the feature wherein "the hydrogen ion conductivity of the 
anode and the cathode is varied in the direction of 
thickness of the anode and the cathode" set forth in 
Claim 1, it is considered that the number of inventions 
disclosed in the claims of this international application 
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In tern ^^^] application No. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 
Continuation of: IV . 3 . 



is determined by the number of special technical features 
of the invention set forth in Claim 1. Thus, Claim 1 is 
considered to disclose an invention with the special 
technical feature wherein "the hydrogen ion conductivity 
of at least one of the anode and the cathode is varied in 
the direction of thickness of the anode and the cathode" 
and an invention with the special technical feature 
wherein "the gas permeability of at least one of either 
the anode or the cathode is varied in the direction of 
thickness of the anode and the cathode". Since these 
special technical features differ from one another, Claim 
1 is considered to disclose two separate inventions 
having different special technical features. 

Therefore, since this international application 
discloses two inventions the special technical features 
of which differ from one another, this international 
application does not fulfil the requirement of unity. 

The applicant has paid the additional fees demanded in 
the light of the discussion above. 
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V. Reasoned statement under Article 35(2) with regard to n velty, inventive step or industrial applicability; 
citations and explanati ns supporting such statement 



I . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



2, 4-11 



1, 3 



4-5 



1-3, 6-11 



1-11 



YES 
NO 
YES 
NO 

YES 
NO 



2. 



Citations and explanations 



Document 1 



Document 2 



Document 3 



Document 4 



Document 5 



JP, 9-245802, A (Tanaka Kikinzoku Kogyo K.K. 
& Masahiro WATANABE & Stonehard Assoc. 
Inc.), September 19, 1997 (19.09.97), 
claims; [0001] - [0027] ; [Fig . 1] - [Fig . 6] 
JP, 9-245801, A (Tanaka Kikinzoku Kogyo K.K. 
Sc Masahiro WATANABE & Stonehard Assoc. 
Inc.), September 19, 1997 (19.09.97), 
claims; [0001] - [0035] ; [Fig . 1 ] - [Fig . 8] 
JP, 10-92440, A (The Research Foundation of 
State University of New York) , April 10, 
1998 (10.04.98), claims and [0001] - [0046] & 
US, 5783325, A & DE, 19737390, Al & FR, 
2755541, Al & GB, 2316801, A 
Microfilm of specification and -drawings 
annexed to the request of Japanese Utility 
Model Application No. 38500/1990 (Laid-open 
No. 130150/1991), (Mitsubishi Heavy 
Industries, Ltd.), December 26, 1991 
(26.12.91), claims; page 4, line 4 to page 
11, line 5 of the description; Fig. 1 to 3 
JP, 5-182671, A (Matsushita Electric 
Industrial Co., Ltd.), July 23, 1993 
(23.07.93) , claims; [0001] - [0011] ; [Fig. 1] - 
[Fig. 5] 
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Document 6: JP, 7-183035, A (Matsushita Electric 
Industrial Co., Ltd.), July 21, 1995 
(21.07.95) , claims; [0001] - [0026] ; [0 063] - 
[0067]; and [Fig. 1] - [Fig. 8] 

Document 7: JP, 8-96813, A (Tanaka Kikinzoku Kogyo K.K. 

& Masahiro WATANABE & Stonehard Assoc. 
Inc.), April 12, 1996 (12.04.96), claims; 
[0001] - [0027] ; [Fig . 1 ] - [Fig . 4] 

The invention set forth in Claims 1 and 3 lacks 
novelty over Document 1 cited in the international search 
report. Document 1 discloses a polymer electrolytic fuel 
cell wherein the anode and the cathode comprise a gas 
diffusion layer and a catalyst layer formed on the side in 
contact with the hydrogen- ion- conductive polymer 
electrolyte film of the gas diffusion layer and having 
catalyst particles and a hydrogen- ion- conductive polymer 
electrolyte and wherein the quantity of hydrogen- ion- 
conductive polymer electrolyte in the catalyst layer is 
high on the aforementioned hydrogen- ion-conductive polymer 
electrolyte side and low on the aforementioned gas 
diffusion layer side. 

The invention set forth in Claims 1 and 6 does not 
involve an inventive step in the light of Documents 1 and 
2 cited in the international search report and newly cited 
Document 3. As described in Documents 1 and 2, a polymer 
electrolytic fuel cell wherein the catalyst layer of the 
anode and the .cathode contains catalyst particles and a 
hydrogen- ion- conductive polymer electrolyte is a known 
feature and, therefore, it would be easy for a person 
skilled in the art to .configure the polymer electrolytic 
fuel cell disclosed in. Document 3 wherein the anode and 
the cathode comprise a gas diffusion layer and a catalyst 
layer formed on the side in contact with the hydrogen- ion - 
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conductive polymer electrolyte film of the gas diffusion 
layer and the void ratio of the gas diffusion layer is 
high on the conductive separator side and low on the 
catalyst layer side in such a manner so that the 
aforementioned catalyst layer contains catalyst particles 
and a hydrogen- ion- conduct ive polymer electrolyte. 

The invention set forth in Claims 1 and 7 does not 
involve an inventive step in the light of Documents 1, 2 
and 4. As described in Documents 1 and 2, a polymer 
electrolytic fuel cell wherein the catalyst layer of the 
anode and the cathode contains catalyst particles and a 
hydrogen- ion- conductive polymer electrolyte is a known 
feature and, therefore, it would be easy for a person 
skilled in the art to configure the polymer electrolytic 
fuel cell disclosed in Document 4, wherein the anode and 
the cathode comprise a gas diffusion layer and a catalyst 
layer formed on the side in contact with the hydrogen- ion- 
conductive polymer electrolyte film of the gas diffusion 
layer, the gas diffusion layer has a plurality of porous 
conductive substrates each having a different void ratio 
in such a manner so that the aforementioned catalyst layer 
contains catalyst particles and a hydrogen- ion- conduct ive 
polymer electrolyte . 

The invention set forth in Claims 2 and 8 does not 
involve an inventive step in the light of Document 1 cited 
in the international search report . It would be easy for a 
person skilled in the art to configure the polymer 
electrolytic fuel cell and the method for manufacturing a 
fuel cell disclosed in Document 1 wherein the anode and 
the cathode comprise a gas diffusion layer and a catalyst 
layer formed on the side in contact with the hydrogen-ion- 
conductive polymer electrolyte film of the gas diffusion 
layer and having catalyst particles and a hydrogen- ion- 
Form PCT/IPE A/409 (BoxV) (January 1994) ~ " ' 
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conductive polymer electrolyte, the quantity of hydrogen- 
ion-conductive polymer electrolyte in the catalyst layer 
is varied in the direction of thickness of the catalyst 
layer in such a manner so that this alteration is 
successive and it would be easy for a person skilled in 
the art to conceive of forming this alteration using a 
known coating means that uses spray from a nozzle. 

The invention set forth in Claim 9 does not involve an 
inventive step in the light of Documents 1, and 5 to 7 
cited in the international search report. As described in 
Documents 5 to 7, a method for manufacturing a polymer 
electrolytic fuel cell wherein the ink used in forming the 
catalyst layer contains a carbon material having undergone 
a water-repellent process is a known feature. Therefore, 
it would be easy for a person skilled in the art to 
configure the method for manufacturing a polymer 
electrolytic fuel cell disclosed in Document 1 in such a 
manner so that the quantity of hydrogen- ion- conductive 
I polymer electrolyte in the catalyst layer is varied 

successively in the direction of thickness of the catalyst 
layer and the ink used in forming the catalyst layer 
contains a carbon material having undergone a water- 
repellent process . 

The invention set forth in Claims 10 and 11 does not 
involve an inventive step in the light of Documents 1 and 
3 cited in the international search report. It would be 
easy for a person skilled in the art to conceive of 
configuring the method for manufacturing a polymer 
electrolytic fuel cell having a step wherein the gas 
diffusion layer is processed to make it water-repellent 
disclosed in Document 1 in such a manner so that a step is 
added wherein a gas diffusion layer is formed in which the 
gas permeability is varied in the direction of thickness 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Inter^^Bial application No. 
PCT/JP 00/06451 



by laminating a plurality of porous conductive substrates 
each having a different void rate, as described in 
Document 3 . 

None of the documents cited in the international 
search report deprives the invention set forth in Claims 4 
and 5 of novelty or inventive step. A polymer electrolytic 
fuel cell, wherein the catalyst layer contains a layer 
comprising catalyst particles and a layer which is not in 
contact with the hydrogen- ion-conductive electrolyte film 
and which comprises a hydrogen- ion- conductive polymer 
electrolyte, is neither disclosed nor suggested in any of 
the documents cited in the international search report. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 

Continuation of: I . 5 . 

The amendments submitted with documents dated August 
3, 2001 amend the disclosure "at least one of either the 
hydrogen ion conductivity and the gas permeability in at 
least one of the aforementioned anode and the 
aforementioned cathode is varied in the direction of 
thickness of the aforementioned anode or the 
aforementioned cathode" in Claim 1 at the time of filing 
to "at least one of either the hydrogen ion conductivity 
and the gas permeability in at least one of the 
aforementioned anode and the aforementioned cathode is 
successively varied in the direction of thickness of the 
aforementioned anode or the aforementioned cathode". 

However, with respect to the "polymer electrolytic 
fuel cell provided with a hydrogen- ion- conductive polymer 
electrolytic film, an anode and a cathode which sandwich 
the aforementioned hydrogen- ion- conductive polymer 
electrolytic film therebetween, an anode-side conductive 
separator having a gas flow path to supply the fuel gas 
to the aforementioned anode, and a cathode-side 
conductive separator have a gas flow path to supply an 
oxidizing gas to the aforementioned cathode" set forth in 
Claim 1, the description (page 6 and page 12)~at the time 
of filing indicates with respect to the feature wherein 
"the gas permeability of at least one of either the anode 
or the cathode is varied in the direction of thickness of 
the anode or the cathode" that [the gas diffusion layer] 
"has a plurality of porous conductive substrates each 
having a different void rate". Moreover, Embodiments 7 to 
9 on pages. 2 0 to 23 of the description merely show a gas 
diffusion layer wherein two types of carbon paper with 
different void rates have been placed on top of one 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: I . 5 . 



another. Therefore, the feature wherein "the gas 
permeability in at least one of the aforementioned anode 
or the aforementioned cathode is successively varied in 
the direction of thickness of the aforementioned anode or 
the aforementioned cathode" of the "polymer electrolytic 
fuel cell provided with a hydrogen- ion- conduct ive polymer 
electrolytic film, an anode and a cathode which sandwich 
the aforementioned hydrogen- ion- conductive polymer 
electrolytic film therebetween, an anode-side conductive 
separator having a gas flow path to supply the fuel gas 
to the aforementioned anode, and a cathode -side 
conductive separator have a gas flow path to supply an 
oxidizing gas to the aforementioned cathode" is neither 
disclosed nor suggested in the description or the claims 
at the time of filing. 

The amendments made to Claim 1 by the amendments 
submitted with documents dated August 3, 2 001 are 
considered to go beyond the scope of the claim at the 
time of filing and, therefore, this report does not take 
these amendments into consideration. 
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CLAIMS 



1. A polymer electrolyte fuel cell comprising: 
a hydrogen ion conductive polymer electrolyte 

membrane ; 

an anode and a cathode sandwiching said hydrogen ion 
conductive polymer electrolyte membrane; 

an anode side electroconductive separator having a 
gas channel for supplying a fuel gas to said anode; 

a cathode side electroconductive separator having a 
gas channel for supplying an oxidant gas to said cathode; 
characterized in that 

said anode and said cathode comprise a gas diffusion 
layer and a catalyst layer formed on said gas diffusion 
layer at the side in contact with said hydrogen ion 
conductive polymer electrolyte membrane, 

said catalyst layer has catalyst particles and a 
hydrogen ion conductive polymer electrolyte, and 

at least either of hydrogen ion conductivity and 
gas permeability of at least either of said anode and said 
cathode varies in a thickness direction of said anode or 
said cathode . 

2. The polymer electrolyte fuel cell in accordance 
with claim 1, wherein the amount of said hydrogen ion 
conductive polymer electrolyte in said catalyst layer varies 
in a thickness direction of said catalyst layer. 
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3 . The polymer electrolyte fuel cell in accordance 
with claim 1, wherein the amount of said hydrogen ion 
conductive polymer electrolyte in said catalyst layer is large 
at the side of said hydrogen ion conductive polymer 
electrolyte membrane and is small at the side of said gas 
diffusion layer. 

4 . The polymer electrolyte fuel cell in accordance 
with claim 1, wherein said catalyst layer comprises a layer 
comprising said catalyst particles; and a layer, which is not 
in contact with said hydrogen ion conductive polymer 
electrolyte membrane, comprising said hydrogen ion conductive 
polymer electrolyte. 

5 . The polymer electrolyte fuel cell in 
accordance with claim 4, wherein said catalyst layer 
comprises said layer comprising said catalyst particles and 
said layer comprising said hydrogen ion conductive polymer 
electrolyte that are alternately laminated. 

6. The polymer electrolyte fuel cell in 
accordance with claim 1 , wherein the porosity of said gas 
diffusion layer is high at the side of said 

electroconductive separator and is low at the side of said 
catalyst layer. 

7 . The polymer electrolyte fuel cell in 
accordance with claim 1, wherein said gas diffusion layer 
has a plurality of porous conductive base materials each 
having different porosities . 
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8. A method for producing the polymer electrolyt 
fuel cell in accordance with claim 1, comprising 

a step of, by mixing catalyst particles and a 
hydrogen ion conductive polymer electrolyte with a 
dispersion medium, preparing a plurality of catalyst -layer 
forming inks having different mixing ratios of said 
catalyst particles to said hydrogen ion conductive polymer 
electrolyte, and 

a step of forming a catalyst layer in which 
hydrogen ion conductivity varies in a thickness direction, 
by alternately applying said plurality of catalyst -layer- 
forming inks on one side of a gas diffusion layer or at 
least one side of a hydrogen ion conductive polymer 
electrolyte membrane. 

9 . The method for producing the polymer 
electrolyte fuel cell in accordance with claim 8, wherein 
said catalyst-layer-forming inks contain carbon particles 
that are made water repellent. 

10. The method for producing the polymer 
electrolyte fuel cell in accordance with claim 8, 
comprising a step of forming said gas diffusion layer, in 
which gas permeability varies in a thickness direction , by 
laminating a plurality of porous conductive base materials 
having different porosities. 

11. The method for producing the polymer 
electrolyte fuel cell in accordance with claim 10, 



... r 
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comprising a step of making a surface, which is supposed to 
be in contact with a catalyst layer, of said gas diffusion 
layer water repellent . 
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5 Subject matter of Reply 

( 1 ) As to the content of Written Opinion 

In Written Opinion dated June 5, 2001 , there is written 
an opinion out that claims 1 to 3 and 8 do not have novelty. 

The followings are the contents of the above-mentioned 
Written Opinion. 

(a) "Claims 1 to 3 do not have novelty because Reference 
1 describes a polymer electrolyte fuel cell wherein the 
amount of a hydrogen ion conductive polymer electrolyte in a 
catalyst layer is large at a hydrogen ion conductive polymer 
electrolyte membrane side and is small at a gas diffusion 
layer side . " 

(b) "Claim 8 does not have novelty because Reference 1 
describes a producing method of a polymer electrolyte fuel 
cell comprising a step of preparing a plurality of inks 
having different mixing ratios of catalyst particles to a 
hydrogen ion conductive polymer electrolyte, and a step of 
forming a catalyst layer in which hydrogen ion conductivity 
varies in a thickness direction, by alternately applying the 
plurality of inks onto a gas diffusion layer or a hydrogen 
ion conductive polymer electrolyte membrane." 

Also, in the Written Opinion, there is written an 
opinion out that claims 1 to 3 and 6 to 11 do not have 
inventive step. 

The followings are the contents of the above-mentioned 
Written Opinion. 

(c) "Claims 1 and 6 do not have inventive step over a 
combination of Reference 3 and References 1 to 2 because 
Reference 3 describes a polymer electrolyte fuel cell wherein 
the porosity of a gas diffusion layer is high at an 
electroconductive separator side and low at a catalyst layer 
side" . 

(d) "Claims 1 and 7 do not have inventive step over a 
combination of Reference 4 and References 1 to 2 because 



Reference 4 describes a polymer electrolyte fuel cell wherein 
a gas diffusion layer has a plurality of porous conductive 
base materials each having different porosities." 

(e) "Claim 9 does not have inventive step over a 
combination of References 5 to 7 and Reference 1 because 
References 5 to 7 describe that a carbon material which is 
made water repellent is included in a catalyst -layer-forming 
ink in a producing method of a polymer electrolyte fuel 
cell. " 

(f ) "Claims 10 and 11 do not have inventive step over a 
combination of References 3 and 1 because Reference 3 
describes a step of forming a gas diffusion layer, in which 
gas permeability varies in a thickness direction, by 
laminating a plurality of porous conductive base materials 
having different porosities . " 

Against such opinion, claim 4 whose inventive step is 
not removed is amended into an independent form and the 
inventions described in claims 1 and 8 are amended to limit 
to a polymer electrolyte fuel cell wherein at least either of 
the anode and the cathode seamlessly varies in a thickness 
direction of the anode or the cathode and its producing 
method by submitting AMENDMENT of CLAIMS on the same day as 
this Reply. 

Grounds for the above-mentioned amendment are described 
on lines 12 to 18 on page 17 and 3 to 11 on page 18 of the 
specification. Incidentally, since the gas permeability 
becomes low in the region where the amount of the ion 
conductive polymer electrolyte is large and high in the 
region where the amount of the ion conductive polymer 
electrolyte is small, the gas permeability seamlessly varies 
in a thickness direction of the catalyst layer when the 
amount of the ion conductive polymer electrolyte seamlessly 
varies in a thickness direction of the catalyst layer. 
(2) As to novelty and inventive step of the present invention. 



With respect to claim 1 

Claim 1 is related to a polymer electrolyte fuel cell 
comprising: a hydrogen ion conductive polymer electrolyte 
membrane; an anode and a cathode sandwiching said hydrogen 
ion conductive polymer electrolyte membrane; an anode side 
electroconductive separator having a gas channel for 
supplying a fuel gas to said anode; a cathode side 
electroconductive separator having a gas channel for 
supplying an oxidant gas to said cathode; characterized in 
that said anode and said cathode comprise a gas diffusion 
layer and a catalyst layer formed on said gas diffusion layer 
at the side in contact with said hydrogen ion conductive 
polymer electrolyte membrane, said catalyst layer has 
catalyst particles and a hydrogen ion conductive polymer 
electrolyte, and at least either of hydrogen ion conductivity 
and gas permeability of at least either of said anode and 
said cathode seamlessly varies in a thickness direction of 
said anode or said cathode . 

According to the above-mentioned configuration, "the 
distribution of the (hydrogen ion conductive) polymer 
electrolyte turns into a distribution similar to the 
dendritic structure extended toward the gas diffusion layer 
side from the polymer electrolyte membrane side; therefore, 
ions and electrons can move smoothly in the thickness 
direction of the catalyst layer" as described on lines 12 tq 
20 on page 18 of the specification. 

Here, in order to change the distribution of the 
hydrogen ion conductive polymer electrolyte to the 
distribution similar to the dendritic structure, it is 
necessary to adopt a method such as while two kinds of inks 
(having different mixing ratios of catalyst particles to a 
hydrogen ion conductive polymer electrolyte) are sprayed 
simultaneously from different directions (opposite directions, 
for example), the gas diffusion layer or the hydrogen ion 
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conductive polymer electrolyte membrane is moved from one 
nozzle side to the other nozzle side (lines 3 to 8 , page 18, 
Example 4, Fig. 4 of the specification). According to this 
method, the distribution of the polymer electrolyte 
seamlessly varies more smoothly than the method merely to 
alternately apply a plurality of inks onto a surface of a gas 
diffusion layer or the like. As a result, it gives an effect 
that ions and electrons move smoothly in a thickness 
direction of a catalyst layer. 

Incidentally, it has been conventionally known that it 
is effective to vary a mixing ratio of catalyst particles to 
a hydrogen ion conductive polymer electrolyte in a thickness 
direction of a catalyst layer, in order to make ions and 
electrons move smoothly. However, it is practically very 
difficult even to vary the structure of the catalyst layer 
step by step, and impossible to vary it seamlessly. This is 
described in Background Art of the specification (lines 20 on 
page 5 to line 7 on page 6 ) . 

In other words, it can be said that the effect of the 
present invention, which is to make ions and electrons move 
smoothly, has not been achieved although it had been 
conventionally desired. 

Furthermore, there is a description on lines 16 to 36, 
column 3 of Reference 1 that both functions, which have 
antithetic relation, of gas permeability and hydrogen ion 
conductivity in a catalyst layer can be improved by varying 
the amount of a polymer electrolyte in a thickness direction 
of a catalyst layer, but the change does not need to be an 
even gradient. We believe that one can understand the effect 
of the present invention that is to make ions and electrons 
move smoothly by an even gradient is different from the 
effect possible to be achieved by the prior art. 

On the other hand. References 1 to 7 do not describe a 
method for seamlessly varying the amount of a hydrogen ion 
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conductive polymer electrolyte in a thickness direction of 
the catalyst layer. Also, they do not mention the above- 
mentioned effect achieved by the distribution of a polymer 
electrolyte which seamlessly varies smoothly. 

References 1 and 2 certainly disclose a step of 
alternately applying a plurality of different inks on a 
surface of the gas diffusion layer or the like, but mere 
seamless application of a plurality of inks only allows the 
distribution of the polymer electrolyte to vary step by step; 
consequently, the distribution of the polymer electrolyte 
does not seamlessly vary smoothly. 

Thus, it is not easy to conceive an invention described 
in claim 1 of the present application from References 1 to 7 , 
which do not describe a concrete step of seamlessly varying 
the amount of a hydrogen ion conductive polymer electrolyte 
in a thickness direction of a catalyst layer nor the 
aforementioned effect achieved by the seamless distribution 
of a polymer electrolyte. Therefore, the invention described 
in claim 1 of the present application has patentability over 
References 1 to 7 . 

(2) With respect to claims 2 to 3 and 6 to 7 

Claims 2 to 3 and 6 to 7 also have patentability 
because they are dependent on claim 1 , which has 
patentability . 

d) With respect to claims 4 to 5 

In the above-mentioned Written Opinion, novelty and 
inventive step of claim 4 is not removed. Accordingly, claim 
4, which is amended into an independent form, and 5, which is 
dependent on claim 4, have patentability. 
With respect to claims 8 

Claim 8 of the present application also has 
patentability because it relates to a method for producing a 
fuel cell in accordance with claim 1, which has patentability, 
(5) With respect to claims 9 to 11 



Claims 9 to 11 of the present application also have 
patentability because they include all subject matters of 
Claim 8, which has patentability. 
(3) Conclusion 

For the above reasons, we believe that the invention 
described in claims 1 to 11 of the instant application has 
novelty and inventive step. 

Therefore, we would like to request an affirmative 
International Preliminary Examination Report to be prepared 
with respect to the novelty, the inventiveness, and the 
industrial applicability of the present invention. 
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The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 

1. Claims: 1 and 3 in part and 6,7 

This invention is directed to a polymer electrolyte fuel 
cell comprising a gas diffusion electrode impregnated partly 
with an ionomer (polymer electrolyte) , wherein the special 
technical feature resides in providing a seamless variation 
of gas permeability across the electrode thickness, in 
particular by ensuring a seamless gradient of pore 
distribution across the electrode's thickness. 

2. Claims: 1 and 3 in part, 2, 8-11 

This invention is directed to a polymer electrolyte fuel 
cell comprising a gas diffusion electrode impregnated partly 
with an ionomer (polymer electrolyte) and to a respective 
method of fabrication, wherein the special technical feature 
resides in providing a seamless variation of the amount of 
hydrogen conductive polymer material across the electrode 
thickness to respectively influence its local ionic 
conductivity. 



3. Claims: 1 and 3 in part, 4, 5 

comprising a gas diffusion electrode impregnated partly 
with an ionomer (polymer electrolyte), wherein the special 
technical feature resides in providing at least one 
catalyst-free polymer conductive layer disposed between the 
porous substrate of the gas diffusion electrode and a 
composite layer comprising catalyst and polymer electrolyte. 

1. The present invention concerns a polymer electrolyte fuel cell 
comprising a gas diffusion electrode impregnated partly with an ionomer 
(polymer electrolyte) such that the said diffusion electrode possesses 
anisotropic properties across its thickness and a higher polymer 
electrolyte quantity prevails at the electrode side having an 
electrocatalyst component. Several method features for the fabrication 
of such cathodes and fuel cells are also disclosed. The following groups 
of inventions do not share at least a common or corresponding special 

Jtecba1.ca]-.£eatuce.^nd^re.lhus..Jiat-Ji.rike^ -by unity- Xpar±iaJly_J!3 

posteriori" having regard to the combined teachings of document 
DE-A-19647534 addressing "inter alia" the problem of efficient reactant 
transport across a diffusion electrode and suggesting the use of porous 
substrates possessing layers exhibiting a seamless pore structure 
variation across electrode thickness and of document US-A-5501915 
discussing aspects of improving electrocatalytic efficiency of PEM-gas 
diffusion electrode assemblies) : 

2. Invention 1 (claims 1 and 3 in part, and claims 6 and 7): 



This invention is directed to a polymer electrolyte fuel cell 
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comprising a gas diffusion electrode impregnated partly with an ionomer 
(polymer electrolyte) , wherein the special technical feature resides in 
providing a seamless variation of gas permeability across the electrode 
thickness, in particular by ensuring a seamless gradient of pore 
distribution across the electrode's thickness. 

3. Invention 2 (claims 1 and 3 in part, and claims 2, 8-11): 

This invention is directed to a polymer electrolyte fuel cell 
comprising a gas diffusion electrode impregnated partly with an ionomer 
(polymer electrolyte) and to a respective method of fabrication, wherein 
the special technical feature resides in providing a seamless variation 
of the amount of hydrogen conductive polymer material across the 
electrode thickness to respectively influence its local ionic 
conductivity. The particular way of achieving this effect resorts to 
simultaneously spraying ink materials having different catalyst/ionomer 
compositions. 

4. Invention 3 (claims 1 and 3 in part and claims 4 and 5): 



This invention is directed to a polymer electrolyte fuel cell 
comprising a gas diffusion electrode impregnated partly with an ionomer 
(polymer electrolyte), wherein the special technical feature resides in 
providing at least one catalyst-free polymer conductive layer disposed 
between the porous substrate of the gas diffusion electrode and a 
composite layer comprising catalyst and polymer electrolyte. 
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